In the black columns aldosterone excretion is expressed in twelve-hour increments. The data are plotted as relative change, per cent ofmean maximal values at 0600 and minimal values from 1500 to 1800, whereas polymorphonuclear leucocytes and monocytes showed changes almost exactly 180 degrees out of phase with those for eosinophils and lymphocytes (Fig 2A, B) . The data suggest that if a single factor controls circadian fluctuations of secretion of all three steroids, this factor is presumably corticotrophin. The peaks in urinary 17-OHCS and aldosterone (following the corresponding peaks in secretion by an appropriate interval), suggest a time relationship appropriate to 'explain' the changes in potassium excretion, but are so timed as to offer no explanation for the changes in sodium excretion. The temporal relationship of the peak for hydrocortisone secretion (as estimated from the peaks for urinary metabolites) to the nadirs for circulating eosinophils and lymphocytes was in keeping with the view that the leucocyte changes are primarily steroid dependent. Transverse profiles in the patients, too few as yet to allow statistical proof of disease-related abnormality, showed wide variations (as compared to the normal subjects) in external timing (clock time) of circadian fluctuations. In the patients, the observation that loss of upright posture abolishes the circadian fluctuations of aldQsterone excretion was tested. Recumbent patients appeared to show changes in the external timing of the circadian fluctuations, but such fluctuations continued unchanged in magnitude. The common practice of measuring twenty-four-hour urine in two twelvehour pools can readily obscure fluctuations easily apparent from data based, for example, on eight three-hour pools (Fig 3) . Change of timing of the rhythm for excretion of aldosterone can appear from twelve-hour data to have eliminated these fluctuations altogether.
Clinical problems which may involve abnormalities of circadian adrenal function could be most easily documented if an adequate number of patients with a given disease could be studied simultaneously. Unfortunately, this is rarely the case. In particular, the syndrome of idiopathic cedema in the female appears to represent many different entities. A second satisfactory approach would involve the determination of many data over long periods of time. The difficulties of prolonged hospitalization limit the applicability of this method. The third possibilitymeasurement of an adequate number of transverse profiles for the same subjectis probably the most satisfactory method of evaluating circadian fluctuations of adrenal function in a patient with an obscure disorder. Acknowledgment Urinary excretion of sodium and potassium is usually low at night and rises to high values in the morning. The immediate cause of this cyclic excretion cannot be found in habit or environment, since it persists in circumstances in which these are no longer rhythmic (Lobban 1960) . Secretion of cortisol by the adrenals has a similar rhythm, whose persistence under abnormal conditions resembles that of the excretory rhythms (Martel et al. 1962 ), although the two rhythms have seldom been studied concurrently; and since cortisol can alter excretion of sodium, potassium and phosphate, it must be considered as a possible immediate cause of the renal behaviour.
Drugs which interfere with production or action of adrenal steroids have been used to assess the contribution of the adrenals to these urinary rhythms. In two subjects whose ACTH production was suppressed by giving prednisolone, 5 mg five times daily for two to four days, potassium excretion remained all morning at the low night value, and sodium rhythm was also disorganized. Phosphate excretion, however, fell each morning in the usual manner. In three subjects adrenal synthesis of cortisol was blocked, by giving a single large dose, 2 g, of the 1 1-phydroxylase inhibitor Metopirone at 0800. The subjects remained fasting and recumbent; and the morning rise in excretion of potassium and sodium seen in control experiments was checked, and excretion fell to near the night level; creatinine clearance was also reduced. In one subject, large doses of spironolactone, said to block the actions of steroids on the renal tubule, failed to disturb the rhythms.
Since the morning rise in excretion of both potassium and sodium is prevented by interference with production of cortisol, this steroid appears to be responsible for both. The effect on potassium is presumably by direct stimulation of potassium secretion by distal portions of the nephron; this is not very effectively blocked by spironolactone, so its failure to block the rhythm is not surprising. The effect on sodium appears to be due to a stimulation of glomerular filtration, outweighing any direct tubular action; natruresis, rather than sodium retention, is often observed after small doses of cortisol, within the physiological range; we have produced it by giving 15 mg cortisol intravenously at 2300, when cortisol production is low. Aldosterone is unlikely to be involved in the rhythms since it has opposite effects on potassium and sodium excretion, and would be relatively unaffected by suppressing ACIH production. Dr Circadian rhythms among parasites are well illustrated by the microfilarie of Wuchereria bancrofti, the chief cause of human filariasis and elephantiasis. The microfilarii are numerous in the peripheral blood during the night time, but during the day they are scanty or absent. It has been shown that during the daytime the microfilariie accumulate in the capillaries of the lungs (McFadzean & Hawking 1956 , Hawking 1960 , 1962 . It is believed that the lungs form the opti-mum site for the microfilariae, and that the twenty-four-hour alternation of the microfilarie between the peripheral blood and the lungs, i.e. their periodicity, is a compromise by which the microfilarie can enjoy the good conditions in the lungs for twelve hours, and can be present in the peripheral blood with the chance of transmission by a night-biting mosquito for the other twelve hours.
The orientation of the cycle in the microfilarie is determined by the habits of the host (man), i.e. his habitual twenty-four-hour rhythm, and not by his actual sleeping or working on one particular night. The accumulation of the microfilarim in the lungs during the daytime is not occasioned by any shutting or opening of capillaries but it depends upon an active response by the microfilaris to some stimulus supplied by the twenty-four-hour rhythm of the host. Much work has been devoted to the attempt to identify the nature of this stimulus. Apparently with W. bancrofti it does not depend upon the level of adrenal steroids in the blood, or on the parasympathetic nervous system. On the other hand, anything which raises the oxygen pressure in the pulmonary capillaries tends to increase the accumulation of microfilariae there, and (to a less extent) conditions which lower the oxygen pressure there, increase the number of microfilarie in the peripheral blood. Accordingly, a hypothesis is submitted that the accumulation of microfilariT in the lungs by day and their liberation therefrom at night depends upon two factors:
(1) A 'fixation force' which tends to hold the microfilaria in the pulmonary capillary; this force is increased by a rise of oxygen pressure in the capillary and (to a less extent) diminished by a fall of oxygen pressure. Its physical basis is unknown at present.
(2) A 'switch' mechanism which turns the force on for twelve hours in the daytime and which turns it off for twelve hours by night. The action of this 'switch' mechanism presumably depends on the accumulated experience of the microfilaria during the preceding twelve hours and ultimately it is affected by the twenty-four-hour rhythm of the host.
Both these factors ('force' -and 'switch') are situated in the microfilarim and not in the host, since one host (man) can harbour microfilarie with very different cycles e.g. Wuchereria bancrofti which is nocturnal and Loa loa which is diurnal. Probably also with different species of filariae, the two factors may also differ in their organization.
